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R2, JP-A-2001-174207 ; 

(Translation of Relevant portions) 
" [0001] 

[Field of the Invention] 

This invention relates to a displacement gage and 
an amount measuring method of displacement which detect an 
up-and-down motion and a rotation of a piston ring, an oil 
film thickness, and a passage of a rolling element etc., for 
obtaining information of phenomena such as a wedged condition 
of the piston ring due to heat deformation and a lubrication 
condition, especially, in an engine piston." 

* [0022] 

(Embodiment 1) 

Fig. 9 is an explanatory view of a displacement 
gage for Embodiment 1, and Fig. 10 shows Incidentally, 
in Fig. 9, there are illustrated only some portions in the 
piston part. 

[0023] The numeral 31 in a drawing denotes a piston made 

of magnetic material. A ring-shape groove 32 is formed in 
the peripheral wall of this piston 31. This groove 32 is 
equipped with a piston ring 33. The concave 35 containing a 
main part of a sensor 34 as a displacement gage is formed in 
the piston 31 at the lower part of the groove 32. 
[0024] The sensor 34 comprises a first Hall element 

(active side) 36 arranged in the concave 35 at the side of 
the piston ring 33, a second Hall element (dummy side) 37 
arranged opposite to the first Hall element 3 6 in the concave 
35, and a magnet 39 arranged between the first and second 
Hall elements 3 6 and 37 by intermediation of the insulating 
materials 3 8a and 3 8b made of nonmagnetic materials, 
respectively. It further comprises an insulating member 3 8c 
made of a nonmagnetic material and arranged at the lower side 
of the second Hall element 37, and lead 4 0 connected to the 
first and second Hall elements 36 and 37. The Hall elements 



3 6 and 37, the magnet 3 9 , and the insulating members 3 8a- 3 8c 
in the concave 3 5 which are the main parts of the sensor 34 
are airtightly sealed with the resin 41 made of nonmagnetic 
material . " 

" [0026] 

(Embodiment 2) Fig. 11 is an explanatory view of a 
displacement gage according to Embodiment 2; Fig. 12 is a 
circuit diagram of a sensor using a Hall element used for the 
displacement gage; Figs. 13 are characteristic diagrams 
showing a relation between an output of the first and second 
sensors and time, and Fig. 14 is ... . Embodiment 2 shows an 
example detecting rotation of a piston ring. 
[0027] 

However, Fig. 13 A shows a relation between the 
output of the first sensor 34 x and time, and Fig. 13B shows a 
relation between the output of the second sensor 34 2 and 
time." 
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PROBLEM TO BE SOLVED: To detect vertical 
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rolling element pass of a rolling bearing, etc., without 
causing disconnection of a lead wire and a large 
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